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The city of Tuzla, the industrial centre of Northeast Bosnia, has 170,000 inhabitants dispersed along the 20 Majevica Mountain. Its name derives from the Turkish word Tuz, salt: Turkish records of industrial 21 exploitation of Tuzla salt can be traced back to the sixteenth century (Clancy and van Enkelen, 2005) . 22 Modernisation started during the Austro-Hungarian rule in the seventeenth century, when industrial 23 methods for coal and salt mining were introduced. Later, during the years of the Former Yugoslavia, 24 pollution landscape. In order to do so, we compiled the data gathered so far for the project RECOAL. 23 This included e-mails, project reports and observations made during project meetings and 17 interviews 24 with representatives of several local institutions. The results from the interviews were classified and 25 coded using qualitative data software 2 . 26 6 The data was grouped into four categories, according to the four different understandings of the 1 relationship between societies and landscapes observed in the literature, as described above. First, 2 landscapes may be understood as providers of social functions. This view is commonly held in the 3 literature of landscape planning. Second, landscapes can be understood as socially constructed places 4 of meaning, building on the tradition of social constructivism that has received considerable attention 5 within environmental sociology. Third, landscapes and societies may be engaged in a mutual two-fold 6 relationship in which landscapes are capable of modifying human experiences of the environment. And 7 finally, societies and landscapes may be understood as an interactive complex constituting the context 8 of human action, a place of dwelling. Figure 1 presents a representation of these views. 9
INSERT FIGURE 1 HERE 10
The aim is to establish a framework against which different positions on the relationship between 11 landscapes and societies can be compared. However, the framework may not be sufficient to assess 12 every perspective in isolation. Instead, it is a useful analytical tool to explain how the different 13 perspectives interact and complement each other. 14 Landscape as provider of social functions 15 The first perspective to be applied sees landscapes as providers of social functions. Landscapes 16 provide several functions such as maintenance of energy and material balances, supply and protection 17 of water resources, support for economic activities, the preservation of habitats and biodiversity, visual 18 enjoyment and recreation. 19
Pollution compromises the maintenance of material and energy balances. For instance, in Tuzla, the 20 coal ashes are deposed in wet lagoons. RECOAL scientists have identified two main issues of concern 21 related with coal ash disposal: 22
The dispersion of coal ash particles by the wind, polluting air, water and soil; and 23
The leaching of Potential Toxic Elements (PTEs) from the disposed ash. 24 Pollution results in the introduction of extraneous substances potentially harmful for humans and 25 ecosystems. For instance, PTEs such as arsenic (As), boron (B), nickel (Ni), cadmium (Cd) and 26 chromium (Cr) have been found in the layer of soil capping one of the disposal sites. Because these 1 elements occur naturally the issue is to determine whether or not the relative concentrations of these 2 elements is anomalously high relative to "normal" background levels (Alloway and Ayres, 1993, 140 Coal ash pollution also compromises the protection of water resources: changes in the chemical and 10
physical properties of the water may constrain their use. The importance of these changes depends on 11 how the water is going to be used. For instance, RECOAL scientists explain that the concentrations of 12 some PTEs, such as arsenic or boron, in the water samples have been found to exceed the thresholds for The Tuzla disposal sites have been recultivated after capping with a thin layer of soil (10-50 cm). 21
Given that there are questions about its safety, it is surprising to find some local residents interested in 22 the cultivation of those sites. An explanation arises by looking at the physical conditions of farming. 23 The deposition of ashes in the valley has created flat areas in a mountainous geography that are 24 relatively easy to cultivate. Moreover the application of ashes to the soil may improve its structure and 25 its water holding capacity (Adriano and Weber, 2001 ), possibly increasing soil productivity in the short 26 term immediately after application. It is possible that an initial rise in productivity may have influenced 27 the intensity of agriculture on those sites. In this case the physical and chemical analyses offer two 28 8 complementary descriptions of reality. Cultivation of the disposal sites is possible, and due to the 1 improvements of its physical characteristics, the soils are likely to provide an increase in the yields; 2 however, the crops could take up some of the PTEs, possibly introducing them into the food chain. 3
Following the process of sedimentation, fine ash particles are disposed of in the top layers of the 4 lagoon. During drought periods the wind transports and deposits dust around the region. A scientist 5 who had worked in the area explained in an informal interview: 6 "These ashes would be dispersed all around; imagine the markets, when you go to buy a piece 7 of fruit and you find that it has a dirty black layer of ashes…" 8
The effects of the ashes go beyond the pollution of soil, air and water resources. The ashes influence all 9 human activity, from the visual enjoyment of the landscape to the development of economic or cultural 10 activities. The effects of the ashes are visible from different locations. The disposal sites disrupt the 11 valley structures. Once the lagoons are drained the ashes constitute a "black desert" filling the space 12 between the hills. In some disposal sites a soil cover has been applied to reduce the evolution of dust; 13 this has provided the conditions for re-vegetation and therefore the visual impacts are less dramatic. 14 Pollution does not only refer to the introduction of potentially harmful chemical elements; pollution is 15 also about the interaction of all the elements of landscapes at different scales: it occurs when the 16 landscape is transformed in an unfamiliar place. 17
Environmental change due to the coal ash has interacted with a multitude of additional environmental 18 and social-economic factors, which make it very difficult to explain the problem in environmental 19 terms only. The coal ash pollution is one source of pollution among many others including those from a 20 nearby chemical plant and mining industries. The Bosnian war (1992-1995) also induced notable 21 environmental change. Some impacts of the war on the Bosnian landscapes include the degradation of 22 forest due to fuel needs in nearby cities, and outbreaks of bark beetle colonisation due to artillery and 23 bomb damage (see Dudley, et al., 2002) . 24 Understanding the landscape as the provider of human needs may enable us to point out routes of 25 action to reduce or control the pollution: for instance by reducing the concentrations of PTEs from that 26 landscape. However, this approach presents some problems. What pollution is can be defined9 differently depending on the functions that the landscape may serve. For instance, higher 1 concentrations PTEs may be less significant if we are going to use the water for irrigation than if we 2 use it for drinking. 3
Studying pollution as a chemical phenomenon in the landscape requires a reduction of scale that may 4 not be appropriate for the study of landscapes; yet it provides solutions to some of the practical 5 problems arising. Even though reductionism is commonly associated with oversimplification 6 (Gallagher and Appenzeller, 1999) it may be unavoidable whilst studying landscapes as providers of 7 human needs. In a landscape, the complexity of natural phenomena adds to the inherent complexity of 8 the social interactions which define it. Understanding the individual elements of a landscape will only 9
give us a partial view of landscapes without reflecting the interactions between its elements. The next 10 section examines how landscape meanings can also inform the study of pollution landscapes. 11
Coal ash disposal and landscape meanings 12 The second perspective applied in this study understands landscapes as constructed places of meaning; 13 meaning is attached to landscapes through social action. The disruption of those meanings by pollution 14 may cause (or resolve) social conflicts. Contradictions seem to arise not only between the different 15 social actors, but also within the narratives of individuals; this is the result of the dynamic nature of 16 landscape meanings which are renegotiated in every process of human interaction. 17
As the energy provider TEP comes into the houses of local people: it provides the heating for the city 18 of Tuzla while it also pollutes the air. However, TEP"s owner, Elektropiveda, is managed at the State 19 level by the Federal Government. TEP provides local employment but its major economic benefits are 20 from exporting electricity; a municipality worker says: "Tuzla gets the pollution and Sarajevo gets the 21 benefits." This phrasing suggests that TEP is perceived as a symbol of an inaccessible central 22 government. The enormous complex of buildings of TEP and its network of infrastructures (pipelines, 23 disposal sites, water vapour clouds and so forth) seems to evoke the inaccessibility and obscurity that 24 the citizens associate with bureaucratic structures. Furthermore, the former regime seems to resonate in 25 the industrial landscape. A local NGO worker suggested that the TEP symbolised the "the strategy of 26
former Yugoslavia", that is, "development regardless of the consequences". 27 1 But this view of TEP as a symbol of dominance is only a partial view. Closer inspection reveals 2 different encounters with this particular pollution landscape. TEP is simultaneously a provider of 3 wealth and a poisonous threat. Its overwhelming presence in the Tuzla suburbs causes ambivalent 4 feelings, as has been observed in other cases of chronic pollution (eg Wynne, 1996) . Alongside the 5 industrial constructions, the landscape presents elements belonging to the people living on it: wherever 6 the soil in the disposal sites allows cultivation, farming practices are taking place; not only food crops, 7
but also trees and hedges show man"s willingness to make a better landscape around the villages; where 8 the disposal sites lack soil, people develop other activities such as keeping sheep among the willows or 9 walking the dog; houses, isolated or in groups, arise in the hills, some of them extremely close to the 10 disposal sites; the paths are well maintained, and trees are planted close to the pipelines. The pollution 11 landscape has not been abandoned but appropriated. 12
The literature on symbolic meanings of landscapes commonly argues that how landscapes are socially 13 constructed determines how they are used to reinforce dominant discourses of power and knowledge. 14 Harner (2001) understands landscapes as reflections of the current hegemonic (or dominant) discourse 15 in an area. Following this premise, he concludes that when the hegemonic discourse is absent, identity 16
can not be materialised in landscapes, and, as a consequence, landscapes become contested (Harner, 17 2001) . 18 In contrast, landscapes can be understood as social constructions that become negotiated in everyday 19 life, rather than being spaces for confrontation. Although domination and contestation may occur as 20 part of the negotiation process the outcome is the result of multiple struggles for power. For instance, 21 Petrzelka (2004) describes the example of the "discovery" of the landform "Loess Hills" in western 22
Iowa. The landform was first described by the scientific community, only to be adopted by the local 23 residents as a new identity feature. The uniqueness of the new landform helped the local community to 24 face new socio-economic challenges swapping from agriculture into landform tourism (Petrzelka, 25 2004 ). As in the Petrzelka story, local people in Tuzla have appropriated some of the elements of the 26 landscape. The socially constructed landscape is negotiated through subtle everyday practices, from 27 cultivating the disposal sites to awakening memories whilst contemplating the landscape. while talking about the lack of trust in TEP and municipal experts, a local inhabitant said that: 13
"…they keep on tricking us, that [the] situation is not alarming. There was "a yellow snow" 14 on Thursday and again it is not alarming." 15
In this quote, the interviewee demonstrates his lack of trust on the authorities in charge of 16 environmental pollution. He says "'they keep tricking us' because he perceives official assurances on 17 the state of the environment as deception attempts. In order to support his argument, the landscape is 18 called as the witness of the pollution problem that people are suffering. Landscapes can not be reified 19 to speak in words. Rather, landscapes "speak" with facts and signs. In this case the fact is the "yellow 20 snow". A common event, the snow, is transformed into something abnormal and unexpected when 21 changing its colour. The atypical phenomenon casts a doubt on the opinions of "experts" and justifies a 22 change of attitude towards them within the local communities. 23 The assemblage of everyday observations on the environment may lead to the development of new 24 sources of expertise. For instance, local inhabitants living close to the Tuzla coal ash disposal sites said 25 that they are aware of the health risks that surround them. They highlight that there is a 26 disproportionate incidence of cancer and that few local people reach 60 years. Apart from the day to 27 day observation of the local dynamics, local people have their own "experts": they support their own 28 opinions by referring to communications made to them by friends "with a PhD" or their local doctor. 1
Expertise is not a monopoly of outsiders. Local people develop their own expertise. The signs provided 2 by the landscape may constitute one of the sources of this expertise. Both "experts" and "lay" people 3 develop different understandings depending on the social context in which they develop their actions. 4 However, in order to develop those meanings they refer to phenomena observed within the landscape, 5 such as changes in the ecosystems or in land uses. Because of the uncertainty attached to the whole 6 process of environmental change, landscape responses are perceived as environmental risks. Thus, 7 landscape agency may influence human perception of environmental risks. 8
The perception of the pollution risk is directly related to the experiences in the communities 9 surrounding the coal ash disposal sites in Tuzla and it influences the meanings that people attach to a 10 place. In Tuzla, the perception of those risks is affected by the observation of atypical phenomena on One of the first steps in the development of these strategies is the formulation of an understanding of 3 the risk problem within the local context. For instance, local people around Tuzla named "radiation" as 4 the major problem associated with the coal ashes, contradicting current technical and expert 5 assessments of the sites which draw attention to the high concentrations of PTEs. In accordance with 6 risk literature, referring to radioactivity highlights the lack of control local people feel that they have 7 over these risks (Davis, 2005) . Because radiation is not perceived to be localisable or reducible to 8 individual parts, the concept of radiation may resonate with the local understandings of pollution within 9 the landscape as a whole. In any case, local concerns about radiation demand the investigation of this 10 issue as a priority, in order to address the concerns of those who live in the pollution landscape. 11
Pollution is embedded in all aspects of everyday life. There are not one but several sources of pollution. irresponsibility": a range of human-created risks for which no one is accountable (Giddens, 1999) . 18 People dwelling in a pollution landscape may have a holistic view of it, in which all the environmental 19 and social elements seem to be interconnected. Under a holistic view of the landscape, one possible 20 strategy to cope with pollution may be to continue "business as usual", as if the risk were non existent. 21
There are several examples in the literature in which risks caused by chronic pollution may become 22 integral accepted parts of everyday routine. For instance, people may just "get used to it" (Sapountzaki 23 and Chalkias, 2005). Local people may find it difficult to separate the pollution issues from other 24 material concerns embedded in the surroundings (Burningham and Thrush, 2004) . 25 The literature shows that local residents living in an area affected by pollution tend to be reluctant to 26 recognise pollution in their own neighbourhood (Phillimore and Moffatt, 2004) . In some cases 27 The case study in Tuzla shows the importance of landscape meanings, which are continually negotiated 23 through social processes. Attempts by powerful actors to appropriate landscapes may result in conflicts 24 with those engaging with the land in different ways (Bender, 1993; 246 
